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ABSTRACT: 

PURPOSE: To shield the inside of a device from an external magnetic field 
and external/internal electromagnetic noise without changing the size of the 
device in a magnetic disk device in which a magnetic disk is provided inside a 
housing. 

CONSTITUTION: This device is provided with the magnetic disk 28, a rotation 
means 2 for rotating the magnetic disk 28, a magnetic head 4 for recording and 
reproducing information on and from the magnetic disk 28 an actuator 3 
supporting the magnetic disk 28 and shifting the magnetic head 4 to a 
prescribed position and housings 11, 12 covering magnetic disk device, housing 
11, 12 arc composed of ferromagnetic bodies or ferromagnetic body members are 
provided inside the housings. 
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[ffi^JSn '>=Sr<tt ItjCiTJii^T'fX^ (2 8) 
fc, mtim.T^:^^ (28) S'lslteS-tirSlHie^S 

(2) frfSKmrVXi? (28) ^^^^t-l.ttfs^ole 
^Stffi*^ffpia^^-yK (4) itnefi^^-yH 
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mm-i ] Hiiiessiitt* (52, 53) ±tc. ^ 

[If *3S4 ] mlBJl^'^ {A)ifi. mmXi^ 
'S'x KT'I)^:: t S:1fSt-tl)ft«lBl X{±2X(i3<0 

Cfl*a5] '>^r<i:t>ltJc<^IKS^T'fX:? (2 8) 
i, mWmrf^xy (28) SrEfe^-fr-SIilte^a 

(2) fc, mieismT^^?.^ (28) \,zmh'm<m 

^ISt^mS-ffdam^-y H (4) fc, miElK^'^vH 
(4 ) S-^I^Lfi-OBuli^'^-y K (4 ) ^BuieiK^T 

(2 8) c7)Bf^<7)^ia^c^^^)$■t^&r^'f-ax- 
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mt>^'^vyy (11, 12) &^^iSttf*cT-«L. u 

iv\^'jyynm<^'yts:< t tmi'sm'^-y h ( 4 ) <^ 

^WKHtfflS-r-SfflJSlc. SfiiSttft (5 6) 

cw*3S6} B?f e^N (1 1. 1 2) <7)i*iffl 
siiffliii]fis*jf«jt!tigs5a« (15) visits ti 

tt, mtiJ-^^i^y^ (11, 12) t HuE®SSa« 
(15) tcomiz^m.m (56) ^rlSltTt:; t 

[ is^« 7 ] H?iB5sstt<* ( 5 6 ) Ji t . mmt^m 
m^m^ttzzt imm-tm^m 5 x«± 6 com^T -f 

[i«*«8 ] ^J'-^:< t i> 1 ?Xioe^r ^ Xi? ( 2 8 ) 
fr^K^T-fX^' (28) S:I51^$-ti:Slfilfe#S 

(2) ffrieia^T^;'.^ (28) ^zntimi(r)ti 
mmm±ifiom^^'/Y (4) frefii^^vH 
( 4 ) ^^LB.oi?nafi8^^7 K ( 4 ) imm%T 
<7.9 <rynw)^wrJm%'±hr9'^:x.:s~- 
Btrfe>'N'>>''yi/ (11, 12) (r)t\W,z. SiItSESS^jf 
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KLfcti]s&a« (15) sristt^ t fc tt, B!ne^>'>j^' 
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[fisa 1 0 ] »^'>i^'y^?' (11, 1 2 ) ?i 

10 8) fc. HuiefiSS^T-f X^* (28) S[2lte?-ti:S(llte¥ 
g(2) t, HUlEK^T^Xt? (28) tc^-r^ffl^O 
leHiStAmSrffoKm'VvH (4) fc, frlBJa^i'^'y 
H (4) Sr^Ll.ofFiaiK^'s-yh' (4) SrfiiefiS^ 
T-'-fXi? (28) <7)0f^o{4a{c^t!l$-^l.r:7^^x 
-:5' (3) t, tfnB#liS^I:S3^N'^xy/ ( 1 1, 1 
2) hSrl-tl.K^T'fX^'^atfcv^T, 
MEAT^i/yi/ (IK 12) cortfflfc, SJISPIUK?:!! 
KL^cIl]SS«<S (15) JrgJtl. 1 1 tfc, liFiSi^T 
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20 O^JSW (5 0, 51 ) SriSWcCltSr^ai-tSeSl 

T-fXi^^a. 

\mm^\ 2 ] HiriaAJRW (50, 5 1 ) <±, mm 
sssK (15) t^ff^§^1,/ca5J^.t J: o^^n-cv^s 
^t^T^tafc-r^ff^Jii i^ffi^r-fx^iia. 

1 3 ] fiieiiissMK ( 1 5 ) tc, fneis^r 
-fXi? (2 8) ioai!)^w±-r&;^ci6^7)ffi!g^«a5« 
(54) sriS(ti. 1 1 (c, -mtwrnrnm (54) 

{c i Oflie^SW (50, 51) ^^-^h i t 

fcf i.fi««i iiofiimT^x:?ga, 
30 [ ig^js 1 4 ] friesm's -y K ( 4 ) <i, mm.T 

x^ ( 2 8 ) fctgMUTlB«i/S±^fira J: 3 tctt* 
Mie«^T-fXi7 ( 2 8 ) fflc^fi$r#H^tl.Ka 

gi5« (6) ■km^fzzfkm.t'^mimr ixtii 
2X{ii3c7)emT-fx?ga. 

[|f^ai5] ij'^^<i:t IftiOa^T-fX^ (2 
8) t, tufBJK^T'fX^' (28) ^[51te$-li:-Sl51te# 
S ( 2 ) t , BUlSaS^T ^ Xi? (28) tc^t-t^m^iO 
iEfiiStAm5r^T-5llM'\-yH (4) fc, f/tea^'^-'y 
K { 4 ) Sr^Ll.ofriBSS^'vy K ( 4 ) SrBliieiSm 
40 T-fX^' (28) (^Rlf^cO{aa(C#El$-li-'S7:?'f-aX 
(3) t, H?fS#S5ii'^S-5A'^i^>/ ( 1 1, 1 
2) fcSr^t'f^fiamr-iX^'^atwfev^T, 
Hifiemm'^,-y H (4) {i:, ItreJS^T-f Xi? ( 28) 

>f x^ ( 2 8 ) m<^m^mm-hmmm ( 6 ) 

fzz b ^mibtm^T^x^mm. 

I if 1 6 ] mimmmt (&)(*, lirieia^T -< 

x^' ( 2 8 ) ffifcSttft^tiSM^-?. J: 31ES$ix^i 
50 [i%HJiO»itt|:5riftafl] 
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(a) m^f^x^mm<^mBn m2nmm9) 

ic) m2commm<owm mie) 
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m^zmt. mzn^f}-^(>commmzm-hmvm^^<r> 
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^i:. m^r<x'?\zmi>'m.'mtTLh.-mWi-^ 

[0004]:: <m^r -f ^ ? ^® is ? hg5i£ii^S t 

3 y tr jL - :J'^«0? A>tLT V •»§ . 
[0005] :L<r)tL^. *'*>l.ffi^T -f 
/hSt-J) 0 ja-oSS-C'fc S t ( (f . 1 . 8 ^ yf- 

K^T 7.';WmM-m^ 0 tft^.^AfT^ I. i i: t 

[0006] 40 
[(^^cogEffi] 1 . 8 -< yf-iaT#co-7-< :7 pSS 
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[00 14] C:ii2rRS±-r«>;tfts K^.r-r;^^ 

[0015] ®5Stc. ?hi5. i*iaim?sy'f 
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[00 16] 3y^'^'MSii*5^$:t^i:. 

[0017] ^->X. iSac7)^^$:'3£^i-f 
[ 0 0 1 8 1 X, *l&H3£0ffi£OiW{i. liatO^Sr^ 

[0019] Mt, *%BH{±, ny^9 hmmij^co^ 

[0020] 

[PSlS:»g^-ri.!t>^<0*S] Ell 
ft •) s l\t. 'y^i<h\.l ftoil^r -f 

:^^'28t. Hinea^T'f^^2 8S:ISI«$-ii:SlHlK# 
S2t. Wie®[^T-f:^^'2 8{c^ttSfflf^8c7)|e^i; 
p llfv's-y H 4 fc . «rieiK§\^'y H 4 L 

aoHtfieem^ -y b' 4 luiea^r -f X 2 8 m^<r> 

ffiat-^«l$-ti-&r^'^ax-:5'3i:, BuS^S^SrS 
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[0021] ^^tmm^mii. mmnzni^x. 
mi^mmx'm&LtzJ^^i/yyl i . 1 2c7)iiifieis 

[0022] ^m<7)mm 3 mm 1 x<i 2 {cis 

V^T. fIie?iglS1f*5 2. 5 3±(C. ^Itt^Rfl^g 
[0023] 3ti:5&B3£7)W*Ji 4 fi . Ifi^JS 1 X<i 2 X<i 

[00 24] *^Bj£73if5^jB5{i. iS^T^;^^'gEt 

[0025] *^Bscoii*3a6{i. m$m5izi5\^x. 

1.12 tsmm^m 1 5 i miz^f^mti^ seim 
ioo2 6]:^m(ommii. mm5m6izi5 
[0027] ^^a^m^mii. mMT^ xmmz 

[00 28]*^BJcOif5RJS9{J. B^IIStCfcV^T. 

0(4, M*Ji8X{49tt5i.^T. i^^vy/x 1,12 
[0029] wm<rmm. 1 1 -f x:7ga 

tfov^T, mW\'^~Jy-:^\ 1, 1 2«0FAiffl(c. 
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T >f X 2 8 1 BuieiHiisss 1 5 1 ofatc^mfto^Ji 
[0030] *i^Bj<^n^3S 1 2 \t, mcs^ 1 1 ttsv^ 

X. Knfi^JftW5 0, 5 1(4, fjEHSSaSl 5lc^« 

^Kn.u^^\,zi.y)^^t\.x\^h^t^'imtth. 

[003 1]*|^BJ(7)ft^]ai3»4, ii^Jgl IXWl 

2^^l^^,^T, •mi.mim.x Meia^T^x7 2 
8(7)jst!)^j[pit-ri.;ti^<o«s5M«sm 5 4 ^isiti. k 

i ttc. fBeffi^»g|J«5 4 i DfTK^iSff 5 0 , 
5 l^S^I-^. 

[00 3 2]*^BJc;5il*3ll4{4. IB^^l 1XJ41 

^ X? 2 8tSS!llLTieS/H4S:ff d i 

fL, H«lfi^T-fX;7 2 8ScoaS:SfiS-r5KfigP1*6 
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[0033] *l6B9i7)W^«l 5J4. ii^T-fX^^a 
^Ci3^^T. H>)Efi3im'\-y H4{i:. ffEfiim-T-fX^' 2 8 

=f^x^2d>m<r)m:wmh^mmb-kmifz. 

[00341 imW^Vk^ 1 6(4, ^m. 1 5(Ct3l^ 

mMzimti>i:mmfitz. 

[0035] 

10 im] ^^mtomm i t'{4, ^s^i^yymmm 

[0036] :^WM(r>tmm5X-l,i. yN^i^y^SrgM 

(^mmx-mmu j^^-^y^^m^mtmrnf 
[0037] :^wmtmmxn. ^^'yi^y-/<^mm 
ib. 5i-t)^rcmm<^^^i^b^<x'^. n 

'&ff)yt-J^-y79 9-P^iizm>hZtt^X'th. Z 

[0038] *^BJ(7)ff «)1 1 1 -e»4, VN-^ i^'y^/iOS 

ttl. t {c i , m^mw. 1 5 ^^Sc7)3'Hcg(t>5:v ^Jt 
ft, !sl»8«« 1 5 $r#i6^v!^a<7)S^ ^'h? < , m 

ism's >y HC0?^*5^#2:glt^>r k*f^l-\ 
[0039] W^on^Jll 5T-(4, ::iy-^9 Vim 

6 ^ig(t/icOT\ lit J: 0 3 yrJ'i? Meil£Otttg*iffi 

[0040] 

[»fi0IJ] 

112 {4*i%Hjo-5ii£e?!iiimT ^ :Kmm.<r>wsmm 

40 S3{4Ei2cO'<.-XiBI«O^^0, 04(4*l|BflcO 
-»5S^JlKmT^X^?SBOB!r®ia, ia5{404<7)ga5 

[004 1 ] 02, m3<7:>m^r ^ x^^^(7)mmzii 

v^T, ^-xi i{4, m^f ^ ::>^9^m.(7i)s'^'Jyy 

x-y^^-s:^To^^6, m... i-<-^u^m(n^mimx- 
i^^^fixy-^h. z<r)K-x\ iojS®W4, tmth 
;^eyK;U2, T^f-jLX-r?30gp^5:^#, 7Udf 

xyyuryyh« (iiissa«) i 5a*<iSftA.n-cv^ 
50 s. ::cor';yb®i 5atc(4, lsi (Sijjjpnisi) i 
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[0042] z<^ruy hw.1 5aWi, msiZTjktx 

[0043] XJ1(D^-X 1 1 co^Wi. Jg^aSS 
14tri5'f-aX-:^'3fcA^'iStt^>fX?fc'). T^?^* 
x-^'3(cJX')Wt'?>^i/^r-A34(c:. ia67!)^BI9 

x-mm-rimmmn.^-y}' (r-feyyj) 4A>-^{tf> 

^ll.. ^<7)7:7-^j.x-^'30{fflfflt{J. fi8^'v-yK4 

t o-vmzi ^mm^fi^'\-y k i c ^mvzy 
'yf)V'r-~f)V3 6c7)M{i, friSTi; y h«i 5 ate 

[ 0 0 4 4 ] MCC. ^-X 1 1 K^T ^ 

^2 8Srii]^$-ti-i);^tfyF;i'2*<IS(t^)it. xh-yh' 
;U2(3, 1. 8'fyf-S(OiS^TV:^^'2 8#fK0Wt 
^h.h. lS^T-f:^^2 8t{±, iS^7-'-<X;?2 8±<?) 
S*<iiSl'v-y F4cr)5feSgtiil^|,c0S:|!fiih-tl.^ci6O 

[0 04 5] i]>^-\2\i^ '^-Xl 1 SrS-3flfe^^'> 

m.. >^~'^u^m(rmwmx'm^%ivr:\^h. 

s I (fflffliniss) ^j^w^. 

[0046] ::co7"uyh«i 5b±wi. 'imt^^ 

5ltttf5 4*<ig(t^>tl. ^cr,?SpStt«5 4{i. Jl^T-V 
X^2 8c0i'hiaaiifiSCS^iS(t'^itl.. iott 

'm:(r>mti:±WRX'm^^ fihi^-jvm^o tm-ir 

[ 0 0 4 7 ] Hit. ;^?y^'- 1 2 (7)SSSPl3{i> T •>/ y 
1 5b tSgg^tl^tn;^^^?^? 1 Ifm^-f^fi. Zcr>a^ 

[0048] z(7imm' ^ xmm.(7)±^^\t. 

3. 3 7-fyf-(8 5. 6mm) . (SAi2. 13-^y^ 
(54mm) . B$*<0. 4 1 yf- (1 0 . 5 mm) 

[004 9] 134, m5<mmm\i. m2\zii\^x. a 
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««7)BTffl?:^t, x+7M3a. 13b{i, ^«Xt 
yh-;l/2. 7^'^jLX-^'3c7)il^ll]^S:<«^tT^> 
C:cOx-v7M3a. 1 3 b «0T«(±. '^-X 1 1 

2i^>i''l 7(cJ:0li!fJ£iI^$itl., 

[00 50] -:frc^v-v7M3at3(l, 2W)^-f 

-f Xi? 2 8 S:fej#L, ^a-C'HIte mUi, 3 6 0 0 r 

pm) •ri.xf yHyW2*>m35^Tf,ai,, fS:^r^o>'-v 

10 im^T x^ 2 8±coB&<jb 7 -v^iizmm ■ i^m^nf) 

[005 1 ] C:<7)'<-X1 1. ;^A--1 2cOP^ffl{C{i. 
LSI (-t-*'ftlJfflllHlli&, DCMSlJfflllslK. 'J-K/7 

^ h^jfflmiss. ^ y^7x-xummM) 1 6*^11^ 

$ ti^c 7 P ^ v-y;^^7■ U y h a « 1 5 *<tS tt ^iiT v ^ 
I,. -I(7)r';yfa«il 5i4. '<.-Xl li:;<?.'\-12 
(::J:»)f*it§il^3^>^:?17(CjStetTfcO. 3^:7 

^i7*i. 9mm^ mm. y-hs^N-yt/i-ay 
tfi-^) (r>^nm:n:^-9 9hmm^fihzb\.zii^. 

[00 52] Xt"yF/l'2{±, DCM (llffi^-^) >'N 
Wi%u—?-3—?9^Wf. JSmr-iX^ 2 Stoics 
(cfci:^^UWyxtyh';WISJi-C'S,S, 2 1{iXT 
-^-eS)0. i-^7M3a(50jaHtc^(ttfL. ^Sffl 
«i&a^aTm?ii5, c:<7)Xr-^2i{i, v'-v7h 

1 3a{cJg«tcj:i?ii^$iiTV^|,, 2 2\imMi-=i-i)i' 
X'h*). Xr-^'2 Itc^'ixTVi^. ;c73j0i|n^;i/ 

2 2J:0^l^ai^*litll2 2ati. r'Jyh^lSa 
30 ±fcfcV^T, «?-t^fflfJ-{t§flTfeO. XtryK;l'2 

[00 53] 2 3a(i'J7'<.T'Jy/T'ftO, 2 3b{J 

V yy'^T'}y-/xh^. 2A\ix^-^X'h^. ur 
'<.r y^^ 2 3 a t h -y T'^r y y / 2 3 b t c7)^f- 

ftm-l.. 'JT'<.7Uyi'^2 3ai b-y7-'<7ijyj?'2 
3b{i. >'-v7M3aC, -^-cOl^ltiA^'^ll^SfLT 

v^&. 2 5\.iJ^yxh*). mi<izi:.^m^^fi. >'^y2 

5<7)|*ijg(i, >J7^7'Jy:/2 3ai;h-yr'<7l)yi/ 
2 3b <r>9\-mzmm $ I . 
40 [00 54] X, >'Ny2 5iOXx-^2 1fc>r=f*i:i-S{a 
BWi. v^^^-y h 2 et^XT-^ 2 1 i:|3]/W;g^$ 
flTl/^S. i<7)Xr-:?2 li:/Nr2 5<7)V/;r-y b2 

(CjiSta ^ 1 1' J: I) . |fnEE^[lISS4'tc«3i^]*«i%^ 
L. ''N7'2 5S:IlItE-t^L>bl., 

[00 5 5] ;c7)>'\7'2 5cOotfgP2 5 at . yN':t«Uy 

i/2 7 tor^tcji, fist^rvx^' 2 8*c r5^'jy/2 

9 a. 'jy^2 9b5-:f)-tT2tJcj*^ixTV^|>. 
jM)yi/2 7Sr:^.v'2 0X\ JX/25t,z^. JE^^ 
50 iitci*), A7'25c0-:?(fS25afc>''\^-'jy:/27 
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1 sLbh yT-^T^jyys iht(o^mim-t 

h. 'JT'^T';y:/3 1 ah h-yr-^TUiX^/S 1 b 

[00 57] 3 3\±Tli'ifa-v9X'h'0. V^-v^S 
3<7)|^j§g|5(±. U T-^r'J i'^3 1 a i: h ■y7"'<r 'J V 
^3 1 bfc<50^'hlilc^$ixTV^S, 7"n-y^33<7)- 
:^<7)SiB^tC{i. o{f 953 3 a>&52*^0T^(t'^iT.rfc 0 . 

1 cOoHgP 3 3a C7)#ffifc 1 2^-5ott4 ^isc^JT- A 3 4 

[ 0 0 5 8 ] <r>7-J^ 3 4 i7)5feffi(c:iS. m^^y h' 

miHlS&14*^igtt*>flTV^§. ffiS3>f;^3 5(i. ^ 
ESS 1 4 c?3fflEm^R^*t^ffil^$itl> . 
[00 59] HulS3^;P3 5{±, fjIBTiJ'^AX-^' 3 
<507;P S 7"o -y J? 3 3 Offllffl tlS(tf>il:^c7 7 'y h ^- 
7';l/3 6 5r)it:.-C. r'jyha«l 5a<7)«i^i:«^$ 
ilTV^S.t^^T. zi^ JV 3 5 izmm^Wxlt. 3^ 
;l'3 5tclftjl:f3*>mL. iixlciO. 7i7f-iX-^ 
3*\ >'^7M 3b(7)[lI0^Il]te^K|-r-S. SS^'^-y 
h'4*<§^;*)itfh9'yi7fia«-^(::jetT. TVyY-M 
m 5 alC||g§ii./o-t-#'$lJfSlHlS&*^ ;l/3 5t 

2 8±«oaw b 7 -y • fiSfe^-t-S . 

[ 0 0 6 0 ] iictc . m(^mmT '^mjmm.^ -y 

VI,z-o\,^xmmi-^. ^6{ill2(3fcJt&ffi^^-y K7 
•feyyiJcO^^H, ll7{iia6lc:ioltl.'^-y K^y7"cO 

mm, mameizm^'^m^imi^mim, m 

9 l±m 6 <7)m^^ -y K 7-lr y r U cOlffiHTif:) ^ . 
[006 1] ll6lC?K-f<J:'5tC, ^'^■yH7-fe>'7'iJ 
4(i, ^-y F^-y7-4ai, Ztl^^L, «imt<^h 
h-^mmm^4 b tX-m^^H^, ^^y Ht'yr4 a 
ii. ^MTo-feXtCii^Jg^R^iX, mwt^O. 4 2in 
m, :R$l>i)<0. 8mm. il^A^O. 04mmO::t#$ 
T-S> •) > S$ (i 1 0 0 m glilTT-*) 0 , H 7 (^tf^ail- 
■5I^ttS:»*4bli. SWAiQ. 4 2nim. 
:g$L*Sl0. 7 mm. Ji$*<0. 0 5 mm(7);»c# ST' 

s>o. ia8«ma-ri.. 

[00 62] ia7tfcUT. •N.y Kf-y7-4a(i, Tn 
-7'SSEfiSEmieiJ'v.-yHT*>'9« --K-zU 4 
3k3-^'44fc3T45J:U5'-VX:J'-yH46t'J 



X. ;K-;l'4 3 1 U ^-ya-^ 4 7 t(7)mi,Z^m^ 
tnMMm&LX\'->h. .-K-yl'4 3i7)gPt«-t=<i. Slvtt 
f4T'«lS$il/i3>'^'^' hf-^-y N'4 g^^ff^jnTV^ 
I,. 374 5<7)ifHtli. SiSttcOn-f/H 7Ai^{t<^ 

fiTv^l.. ::^03-f;n 7tS^Lt. ^ (Au) T-Jg 
B£Sti/c-*tcoifSiig^ 4 1 , 4 2*^^aiLTv^^, 

it(,iijmmmzm^mmizx'om^^tih, 

[0 063] 07 (B) (C^fi^tCs iiO'v.yhMa 
^Xi!>28l,zML. eil,^3y^'2?hA'<yH4 9A^^L 

3-i?4 7t<7)0tI. mtXmf). ia^T-fX^'2 8 

[0 064] CICOB^, 's-yh'f-7T4aTii. Wi^^Mf^ 
(Day:^^hJ-<'y Y49ti. m%f ^ Xi^ 2 8l>zm^ 
lf.zlib, mSm^tXi,, 'v<yh'^-yT4 a (7)1^*5 

I.. 

[0 06 5] ClCl-C. C:0'syKf-77-4a{i. »KcO 

mMizi:^jB^^ti, mmmmijmm^T ^ x-:^ 2 

i><r>X'hh, ;o^-y F-f--7 7M a{i, ffli4 35r#tf 
ffil^^tSSSSi: . ri'f ;l/4 8 i . S^i=^4 1 . 4 1 i: 

mnhtixa^. u-Fgis^j-Sr^itTv^^i^^/ti^. 06 

¥3-17 80 1 7^^^$6<50t£7)WtL. 1/2 00::^ 
30 #§(CT'#-I.. 

[0 066]»:fcs C:(7)^yHf-'yr4aS:^1-|,nr 
^tt5^f4t4b«i. 08{c:^-rJ:otc. ^.Tyv^mcn 
^Jittco#>Sifea«4-i±tc. *giiS^lil^oJ6»a4 
-2SriSJt^. -eUT, ^C0j&^«4-2±t, ffl^t^ 
Sitttt^jSfff-JtJ; "5 U - H^-^'-y 4 - 3 . 4 - 4 ^ 
J^fiSrti.. Mtc, iJ-KA-:J'-y4-3, 4-4<7)± 
(C, i;-h'>'N":5'-y4-3, 4-4c7)i^ffiA^'Eai1-S<J: 
5 ^::^5rK(t^.:*e«Htffia«4 - 5 I. , 

[0067] Mt. U-V^^9-y4-3, 4-4<r>m 
40 laU^ffi-tQ ( ^ y h' ^ y 7-4 a cOtSgggP^ ) (C{±, 
^^tCj:I.A'>'7'S54-6. 4-7$:K»ttVM,. f L 
T . ^m^^4 b ^7-A 3 4 i; <7)«i!ia5^(i . 7 
-A34ti^m?$JK^;»c#<-ri./::i^. :*:l=^r®«iO 
«gS4-l 0 (ia6t#BSiO*) bLXht. 

[0 068] H9tc^f i^t-s zcom^^vYT-ty 

rum^^xh^zii. 08«7)nrMttS:^«!4b<7)A> 

7^4 -6.4- 7<7)iaHt. ffiJiK4c7)fg«^J^^ 
t, mz. H^-y7-4 a<r)Jgi^4 1 . 4 2Srnrjttt 
iJ#tc4b«0A>'7'gg4-6, 4 - 7 {CfiS-^ip-li-t 
50 -?-LT. 'v-y b'^ y7"4acoaSg^4 1, 4 25:, nf 



2/17/05, EAST Version: 2.0.1.4 



(7) 

1 1 

^4 1. 4 2t, ^miAm^4b<DJ<yy-U4- 
6. 4-7t*s^iiL. Wil^hc7)g6iH-(i. Jg^^JtJ: 
() , A. .J, Kf - 7 r 4 a *JBI^ttSS#:4 b 

ZcOX'UzbX. ^^^*4bt, A>rli?4 
-6. 4-7$:gl-t^t. 0. 5mmi|igK«ommf- 
-yr4 a&, ^^ttS1^4 aiizVM^mii^X'^ . K 
-^m&T^h. 10 

0 -51^14^^154 b<7)'J-HA^-y4 

-3. 4-40T-AffliJil»tC. 'J-Hil375rS^L 

[0 0 70] -etT. «r^ift*4bC7)«ftaJl4-5 

mm<7)±^ V ^sgp 4 - 1 0 UT . 7- 

A34l,zWomx. H^l). J:o'J-m3 7li. 
02. 03TljiBJL^^7 7>y h:>--r;U-3 6CmSix 
I. 

[0071] ZCOX dl,zlX. - }^mi:-mz 
'^:r.J\-±.l,zB^lX^->t:^mtm^^-y¥i,m.mi: 20 

A-T'{i=5r<, m^m^-t^r.:^. xJ\-X'ms&.^ti 
h^yVi-'yr4ai)^i^l,zmuth, Z<7)tzlib. ItX 
<7)'>x>'N-t1#i^n4'V-yHf-'yr*5tii.. U 
*(7)^«01 Of&W±OiC<7)'\-yb'f--/r*>#f>fl. ^ 

(b) mmnjify^i^BB 

[ 0 0 7 2 ] HI 0 ii:^^m<7)m 1 ol^ife^toii^T-' -f 30 

xi7ga<o^MEi. El ifiiai oco7-'j>-h»^toii 
gn, HI 2imio<r)m^iLxm. mi iami oo 

mmmmx-m. 

[0073] 121 0. Hiit^fcv^T, mm^i^coru 

xmxizj: 'omfS.^titz^-:^ lib. ;*a'- I2b. 
m 1 1 iz^-fi: -5 tc. 15c "dSin^flTtr 'J y 
MUiSSlSa. 1 5blrffl,^l.. Cli0<-;^1 It 40 

mihixir^jyhmmi5 3ii±. x\::y\^)U2tm 

^0S8 1 4 h r :7 ^ iX-^ 3 cogp^SIff^arr & 5fiiK 
tt{*5 2. 5 3^l6(tl.a5^^I^V^tjg^^fcJgfi£$it 

[00 74] X, :^J^~12l,zmifhtl&rUyh®S& 
^15bfi, |5l«t2^h-yK/U2tMl4t7^'^i 

TiJ^MslSSIgl 5a. 15b{i. jSSSSI 5cTji*S 
^iitzmmz. -mcffM^fx. iair'jyMllMi 5 

a, 1 5b{i, a^aii 5ccoll5v«i^^l-'^•^-yci so 
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1 2 

[0075] K-X 1 1 (iigJt'5>^t-?.Tll y MllSSS 1 
5 a(3fi. T-^D/*«0®JfflllHlS8T'S)l. U- b'/^'f b 
SO^HSS (LS I ) 1 6at. xeyh-;i/2. r^f-j. 
X-;? 3 $r$JfflI1-|.1f-^$lJffll|llSS (LSI) 16b 

^aiBii]s& (LSI) 16 cipmhti^. 
[007 6] ;i?>'N'-i 2t^it'?>iX'?.ruyh[s] 

ra-b y-if 1 6di;. y^-^x-XSiIfflHUSS 1 6 e 
k, R0M16f RAIVI16gi:A>mtt^>iia. ^1 
i7)J;3{cLf^<7)(±. '^-;^l liJlcti. ;?.tyi<;U2. 
T^'f-aX-:}'3. JS^^v.'/ K4(7)r-fa^'"fi-f (ci 0 

m^i^mm<t^f^>ib. k-xi im<^rvyhm- 

[0077] ,r(7)TU>MlI!S«?l 5a. 1 5 b(C{i. 

commmm5 4ti<wnfhti&. z<^mmmu«5 

4{±. fi51i^#tl.5ittOTT'«fi5$ix. sniff . 77 

[0078] ^^ff^»gm5 4{±. rvyhmm 

1 5a. 1 5b<7)LS I 1 6St/ia^A:J'-y^^V'>;t 
gRWciaff^fiS, WtJf. rUyhHIMl 5aH 
ti. xh-yK;l'2^4"t4i. 3oo»l?gSffS?«5 4 
a. 54b. 5 4 c*?^(t'?>ixtt5 0. r>Jy MUM 
1 5b(c(i:. ;?.tryh'/uSli:«-«-4"C4c. eotoffs^w 

g|5$j54d. 54e. 54f. 54g. 54hAm-f^ 
tlX\'^l. 

[0079] X. mw^mm5 4<r)mit. mi s^z 

rijyhlHlSl^l 5a. 15btc|ISI$ix 
fzLS I 1 6i^fi±c7)fi$J:0iS<5rl.i3fc-ri.i^JS 
Z<r)mX'ii. LSI 16<!0]S$J:'9 0. 2 5m 

[0080] sec. r'jyMUSSSi 5btc(i, -?-£7)js 

g|5tC3:f^'^'l 7$:i^M-r.l.. :i<^^ol,zmiS.Lt:-W 
£7)rUyM5]88Kl 5a. 15b. 15c$:.|110, 
SI HZTntXdlz^ K-Xl 1. ;>&yN'-l 2tll5t')# 

(C. rUXMUMl 5hi/}f-<~l 2C0iSffitC. S« 

[0081 ] mz. K-X 1 1 . 1 2 c7)ll^A..y 

H4cO^ISi«l^t. 5SJStt#:5 2. 5 3 5rl6(t-S, CliO 
3Sffitt*5 2. 5 3^i§(t/taitoV^T{i. imt 

[0082] -fUT. z<r)r^)yvmw^i 5a. 1 5 

b 0±(c . ID*>ftlgig«^« 5 4 (0±t . i^-ZU KSSW 
5 0. 5 1^m^h. C:«7)x-;l-K«M5 0, 5 Hi. 
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1 3 

m(7)mm^(^B:m^mx-fB^^ti. o. 2mnig 

m<r)m-^Thi, ->-;UKgK«5 0. 5 Hi. ls I l 

'yK4i&>'-;i'K-tl.3t*^ti£tt4>tL|.. c:c7)fcto. c: 
COv—yl/KSWS 0. 5 m 0. 01 2lc 

^■tJ:dt~, y-f;?:(7)JSH}:^:I.LS I leSrSdid 

[0 0 83] ^i7)J;-5lcje^§ii^v:'<.-;^l He. ^ 
A.-y K45rBX')m^^7i?f-^x-^3SrB5l'5#{t. 85 

1 4 ^SXOftWcf^, mxE1-.STOaiW6 SrJR Oft 
Itl.. ^LX. T^f-j.x-:>'4<7)77-yh^-y;L'3 
6$-. 7-U >- Mussel 5a tS^L. Eom^fi^Jft^ 
S•fi^v^, 7^'^j.x-:J'3. xh"yK;i/2^7-'jy M5l 

[0084] -f-LT, r'J>Ma]g&«l SiOiiteSl 5 

fo. ^-i^'^tJ: 1 2 S-'s-X 1 1 izm^bX.. 

10 0 85] ZcoXoizm^^tli-zm^f^x^^M. 20 

mi 3 l,ZJr^tio it. 0. 5iiimJ?ge(^»t^3^{g 
tt#;^0>'^'>i^'>^/ 1 1 , :;f}J<- 1 2 ) £OE(c, 

ruymisssi 5a, 1 5b^^IS0tt^t^>^^. cicor 

'JyhHISS^l 5a. 1 5bt*MllISgLSI 1 6A>'^ 

1 . 7 5mmt'S)-S, 

[0086] ztLlzni. mt<. rij^MDS^i 5 
a. 1 5bt^(t'^^Xl.«^»g|5*t5 4a~5 4 hco 
Ar:7i;y^''rtH3&>f,$f>2. OmmSSt'$>0. 
LS l£7)«SJ:0O. 2 5mmg»^. Mt. 30 
SM1flSW5 4a~5 4h«±tC. 0. 2mmgJS£0JP 
^<r)mW^~Jl^ H« 5 0 . 5 1 jtii'lSlt^jilS . ZCO^^ 
i^-;UW5 0. 5 1*-'^>1S^T^X^' 2 8*t'60SBSI 

{js 0. 3mmmmx-hi. 

[ 0 0 8 7 ] 5t-r, 5 4 iz-)^^xmmi-?> 

:^^'^m^:mizmT^-tx ttoi5^ntfihh, z<r> 

K^iT -f 3 0 0 Gfil±<7)i'l-i5ff 

®^r'fAi?2 8i:>'N'>x>^i:coggSS(i. ft^ 

2. OmmSKT-^0. ^K^T•^X^'2 8com^c:i 
0. a^T-^;^.^'2 8c7)Ji^'HgT^0^^*^:*c|i<. 

[0 0 88] nmiz. mm^i^^^i^ymizmif^ 

ti. J:0'h$<^rO, ia^T-f;^^'2 8<7)ffl»(oyfegStt 

[0 089] -!-;-e. A-^^'y/rtt, ffi!esg»^;p^^5 
4imnx. m.ff.^'ix^28ff)mixi9if±-thXdi,z so 
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1 4 

miz. ^m<^x'h^. ^(Ti^m^rs'rx'ii. 

Kmtm±L. lS^T-fX^'2 8c0SixS:©iRt'^ir 

tomco:?3^®itKx-i'. ^^m±tizbi}^x-^t, 
[0 0 90] zcom^^z. vNn^x'y^rttcisiJSS-^ft/L' 

=};')^<-r§^*>'fc'5, Eo*>. ^8mT'fX:5'2 8*>'^1■ 
a5»^^^i 0 , ff^^afSff$j 5 4 tijgirrs b5i=. ess 

a5ft(:iSfi4-t S t , ffimr -f ;^ 7 2 8 *<, lllS8gp>fttiJS 
^t. m.f^:^i? 2 8 i:mmii5^tii)^hli::if>X' 

[0091 ] X. 01 4(C*1-±3tI. fiai^T-^X^'2 

8co^^{ifi. mmf ^ 2 8(Dm$mX'mizb^x^rz 
y). «r^«rgS« 5 4 ^ . ii^f ^ X7 2 8<r)mm)S. 

m^zm'^hzbi^mt lw 

[ 0 0 9 2 ] HlC. ^X<^1]^i}-hmmm:^x.i> 
b. 014H^J;-312. W^T^X9 2 8\,znL. x 
tfyF;U2*tji;C43. 3otUiOM^S:^[fil<7)fir»c. 

ffilaig1i^35«5 4^^^t§ii:*<Mitt\ z<n^x. 
Ell 1 . SI 2coW-C{i. ^-x 1 iMT'li. xeyF 

ff54a, 54b. 5 4 c Sr^ffC^r^iy. X. ;!?A--l 
2ilT'{i. xfc:yK;U2$r+'t43. 3o<50^^§:5-(Sico 
{Smc. »^^«^«5 4d. 54 e. 5 4h5SttT 
fiOffitC. 2ocO«^®gK«54 f . 5 4 gS: 
^lttV>«,. C:<0 2-?:7)ir2giSj»Se^f54f . 54 g 

5 0 J iiig|5T'il$-tS&S*«ftl. . 

[0093] yrtCs A'^i/y^'' e-;-;^ 1 1 . i 
mm'mcfhri.^x-hh. ap*.. i'l-gi^.^ii. is^^ 

x^-cOMiat^irl.. -e^T'. 01 5tc^ 

[0094] L*^L, mmmijjUiX'ii. jsmr-fx^? 
2 8oa[<t:^r[6)*<, K^T -f 2 8off^:^iS]f 3i 
0 . J-oiK^f -f x^ 2 8(oJi;^i:^[a]coga<7)ii;^*>if 
v^fv:J6. {'[•gPia^tc J; 0 . lamr -f x^ 2 8<?)ia;ft:^|S] 

2 8i>m^'>-H'¥-rh'j£i'm^h'o . j^-yi^y^s 
[0 09 5] z<mm.^mi. TH'^m^zittm^^rz 

J^. >'N'>xy^'OJi;^i$:iI< UT. i^-fl'Y^m^^i^ 

v\ Zcr)tii/:>. ^lStt#:t-li^$i^l./^•>>''y^'^DJi;^ 
li. a§lTVx^2 8*5|^S:Sfti:t^SJg<7)JS;^ 
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1 5 

Hi. 0. sminSK) fcL. ^[■m^mmi^i'r^ 
\.^m^^ y V 4 (Dmai. ^mmi^ 52. 53 s: 

mix, m->-J\^m^i:m^t:-^, l.offi5^T-f 
X ^ gSc7)fifi*^fi < 'Sr ^ « 5: Kit 1 7t . 
[0096] rUyhWUl5a. IShCOL 
S I 1 e<D±.l,z. m^v— ;UK*J5 0, 5 1 S:i6tt!tO 
ii, LS I 1 6<?D^^T';yM51g§Sl 5a, 15b 

[0 0 97] ^iT\ A^*>^rUy MhISSKI 5a, 1 
5bJiC0LS I 1 6±t, Umx-;L'h*gS«50, 5 1 
5rt6(t^^ttCj:0, LSI 1 6^*^^,^$ix|,«^ 
y X*»t>fi3E^'\ 7 K 4 ^ X- ;P H . 

[0 0 98] dco^^tc. mim-nm^^^thb. m. 
mmmum 5 4 1 <t o , »s«oi!Rnx*<ff ip^ts ^ 1 1 

'SrI.. IP*., ^5lT'fX^'2 8{i, ^(30?St'fcSv- 20 
/H^tt 5 0 . 5 1 tftHI-S t >) . ±%^<n'm. 
t^iO, iSglT'fX^'2 8t«*%<^t*<#i.^>tl 

x-yl'h'ffSO, SltLTIi. Bufea??S 
<7)JS^T'fXi?2 8W:, SBI, mUi. ^^y^ S Kffl 

T, E^T'fX^28i:>'-;l^Hff5 0, 5 1fccoE« 
tfO«|§^R&ihL, *>*^l.iKmT-fX^2 8^7)ffi<7)^^^ 

[00 99] X, v—^l-h'ftSO, SlW'JyMHlffS 
^1 5a, 1 5bWct, ;KiJ^5HfflliilS:ig{tl.i 30 

vloaiJi, ^•r^X^'2 8i7)5'hgS«l?fcJ:|> 
^iiicJiD, m>'-;l'K«5 0, 5 l(i, 
«5 4J?>LS I 1 km},it^KX\^-^j:^^WfiX\ W^T 
•JVMUJS^l 5a, 1 5bt^fttt-&fc-?-^X*^*l.. 

m^j/-- ;l.K#5 0, 5 isorUyhlsIS&K 
15a, 15 bffllc, ifeji140--tf J ^ 5 H^B§l?:iS 

tt, mmi^-zu H« 5 0 , 5 1 *>'7" 'J V V mm. 1 5 
a, \5\i\zwk\.x%,.mmmmm^^x.h^t 

[0 10 0] lc7)J:9lcLT, »^ 

^mzih^mm^x't . m!m\.z.^^hvmcf 

[0 1 0 1 ] X. 1 , 1 2$r, 5SiStt*T- 

F 4 Sl=SiJc05Satt#: 5 2,53 5-iS«tS d 50 
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1 6 

[0 1 02] Mt, AT^x'y^rttz, SiJtSHlSS^^t 
^cT'jyMllK^R^rtjKt;^:/'.:^). r yy MUSSES: 

[0 103] zcr>yu ym^W.iJ'^-^i^y'/^i.zfHm 

*). ruyhwmt^hmrri>m^y^xi)>(,m^'^ 

vH4^«ST'l^^, 
(c) ||20llt6l5llO|jiHS 

[01041016 ii*56Hjtoig 2 coiii60ii ^^-res^ 

1 <50|IS6MlcS!lx.T , H 1 6 tc^Rf J; -9 AL-^ 1 1 
try^MUSI^l 5 at<7)P^(C, fSS5>'-/I^KJS5 5 
a$:iS(t. :t!J<~l2bTVyhmm5hb<^m 
(c, miSi^-^U>--®5 5b$:i§(t/v:;j5T-J)l.. 
[0 105] dc7)a*{J. ^MT'fX^'Sa^rt^L/:: 

'J^MllSSSl 5 a, 1 5b±cOLS I 16**, 

tS'x 5 -5: f [ i ^d tHEt ^: S . 
[0106] C:(07ti«b, fitefl:iai'-;l-Hl 5 5 a , 5 
5b$-i5(tl.dfclcJ;'). ^'hSBllMy^Xc^MSA^K 
ih-ri.. C:<7)l^K>'-y^^'S5 5a, SSbiL-TJi, 

mmmmm}^j:±mmmx'hh, 

-;l^Ha5 5 a, 5 5 bfi, , :^^=5r< fc 

trUyhlalKSil 5 a, 1 5b»c^^^gi(tTfe 
<i:, rUyhHIS&^l 5 a, 1 5 b(C|^$<XitL S 

I tOJE^?: 3 - h $ -ti:!, i t i*^:*' \ 

[0107] C:<om^v-;l'Hl5 5 a, 5 5 bc?)^- 
XI lOI!lXli;i?A-i 2fl!I{c, ffiMi/i$rigJtl. t , €{3; 

[ 0 1 0 8 ] X, H 1 ojbmm 1 3T-iiBBL7tlimA,.y 

K 4 commizmn^^m&t^ 52,53 «oe$i^ -y 
K4 rat, •y^mmcom^i^-Ji- mim-f& t , 
m,-^'v vAmu'Wi&.'^xti-^hmiX't h. 

[ 0 1 0 9 ] 0 1 7 fi*56HgcoiS 3 tfOSUI«?iUKMTV X 

9m.mmmmx'hh. :i<r)m.mm<r>m^\i. mi 
ioiei^j(7)i8MT'fXi?jiatcfcv»t, ^-xi 1" , 

;^A-- 1 2 ■ Srr/l'S -'>i.^(7)^fK1t^«t1«ja L 
TV^|>,<-X11' ,;i7V\'-i2' <r)f\^'Jyy^T 

)i'\=~^j*x'mm-hzb\t. m.T < x9mm.<r)m. 

-^-Xl 1' , ;<?A-12' (^m&hm^t^j: 

I. 

[0110] z<r)mmmx'\t. 11' t, ft. a- 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[000 1 ] (Table of contents) 

Technical-problem The means for solving a technical problem which field-of-the-invention Prior-art invention on 
industry tends to solve ( drawing 1 ) 

Explanation of an operation example (a) magnetic disk drive ( drawing 2 thru/or drawing 9 ) 

(b) Explanation of the 1st example ( drawing 10 thru/or drawing 15 ) 

(c) Explanation of the 2nd example ( drawing 16 ) 

(d) Explanation of the 3rd example ( drawing 17 ) 

(e) Explanation of the 4th example ( drawing 18 ) 

(f) Explanation of the 5th example ( drawing 19 ) 

(g) Explanation of the 6th example ( drawing 20 ) 

(h) Explanation of the 7th example ( drawing 21 thru/or drawing 22 ) 
Explanation effect-of-the-invention [0002] of an example besides (i) 

[Industrial Application] This invention relates to the magnetic disk drive which was excellent in the electromagnetic- 
field-proof nature especially to the electromagnetic field from the outside about the magnetic disk drive which prepared 
the magnetic disk which rotates in housing, and the magnetic head. 

[0003] The magnetic disk drive has the magnetic head which performs the writing and read-out of information to the 
rotating magnetic disk and a magnetic disk. And the request of the magnetic head of a magnetic disk with an actuator 
carries out truck positioning, and read/write of the data is carried out to the truck concemed by the magnetic head. 
[0004] This magnetic disk drive is widely used as extemal storage. According to the demand of downsizing-izing of a 
computer system in recent years, utilization to a notebook computer, a word processor, a pocket mold palmtop 
computer, etc. is achieved especially. 

[0005] For this reason, it is small to this magnetic disk drive, and it is required to be a thin shape (for example, 1 .8 
inches magnetic disk). And desorption is free to the above-mentioned computer etc., and it is required for the magnetic 
disk drive that handling should also be possible with a magnetic disk drive simple substance. 
[0006] 

[Description of the Prior Art] The magnitude of these micro magnetic disk drives, such as 1.8 etc. inches or less, is 
credit card size, and the magnetic disk drive itself can be removed from a computer, and it can deal with it 
independently. 

[0007] For this reason, when dealt with independently unlike the magnetic disk drive built in the computer, it is easy to 
be influenced of an extemal magnetic field and an extemal electrical-and-electric-equipment noise, and becomes the 
cause of a lead/write error. 

[0008] And if ejection of a magnetic disk drive is made free outside, when a magnetic disk drive will fall accidentally 
to the floor etc., a big impact starts a magnetic disk drive and jt becomes the cause of damaging internal components. 
[0009] For this reason, this magnetic disk drive requires shock resistance, extemal magnetic field-proof nature, and 
electrical-and-electric-equipment-proof noise nature. 

[0010] As an approach of easing the external impact in this magnetic disk drive, near the magnetic head, a buffer 
member is prepared and what prevents breakage of the head by the impact is proposed (for example, reference, such as 
JP,3-168985,A), 

[001 1] Moreover, from the intemal field which the actuator of a magnetic disk drive generates, in order to protect a 
magnetic disk, what constituted the base carrying an actuator with the ferromagnetic is proposed (for example, 
reference, such as JP,59-63077,A). 
[0012] 

[Problem(s) to be Solved by the Invention] However, there was the following problem with the shielding technique of 



the conventional magnetic disk drive. 

[0013] By said proposal, although an internal field can be shielded, there is a possibility of an external magnetic 
field not being shielded, falling the read/write property of the magnetic head, and also vanishing the data of a magnetic 
disk in vertical recording. 

[0014] ** In order to prevent this, how to shield the whole magnetic disk drive with a sheet metal etc. is also 
considered again, but if it does in this way, the form factor dimension of equipment will be exceeded and monopoly 
area will become large. 

[0015] ** further -- the exterior and the interior ~ electromagnetism -- since the measures of a noise are not taken — 
electromagnetism - it is easy to generate a data error by the noise. 

[0016] ** Moreover, if a contact recording method is taken, the wear powder by contact will be generated and this will 
bring about the degradation of contact record. 

[0017] Therefore, this invention aims at offering the magnetic disk drive for realizing electromagnetic-field shielding, 
without changing the dimension of equipment. 

[0018] Moreover, other objects of this invention aim at offering the magnetic disk drive for preventing the effect by the 
electric noise, without changing the dimension of equipment. 

[0019] Furthermore, this invention aims at offering the magnetic disk drive for improving the engine performance of a 

contact recording method. 

[0020] 

[Means for Solving the Problem] Drawing 1 is principle drawing of this invention. Claim 1 of this invention The 
magnetic disk 28 of at least one sheet, and a revolution means 2 to rotate said magnetic disk 28, The magnetic head 4 
which performs the informational record and the playback to said magnetic disk 28, In the actuator 3 which supports 
said magnetic head 4 and is made to move said magnetic head 4 to the position of said magnetic disk 28, and the 
magnetic disk drive which has the wrap housing 1 1 and 12 for said each part, said housing 1 1 and 12 consisted of 
ferromagnetics. 

[0021] Claim 2 of this invention formed ferromagnetics 52 and 53 in the field equivalent to the movable range of said 
magnetic head 4 of the housing 1 1 and 12 constituted from said ferromagnetic in claim 1 . 

[0022] Claim 3 of this invention prepared the conductive metal layer on said ferromagnetic 52 and 53 in claim 1 or 2. 
[0023] In claim 1, 2, or 3, said magnetic head 4 of claim 4 of this invention is a vertical-magnetic-recording head. 
[0024] In the magnetic disk drive, claim 5 of this invention constituted housing 1 1 and 12 from non-magnetic material, 
and formed the ferromagnetic 56 in the field of said housing inner surface which is equivalent to the movable range of 
said magnetic head 4 at least. 

[0025] In claim 5, claim 6 of this invention formed the ferromagnetic 56 between said housing 1 1 and 12 and said 
circuit boards 15 while forming the circuit board 15 which carried the control circuit in the inner surface of said 
housing 11 and 12. 

[0026] Claim 7 of this invention prepared the conductive metal layer on said ferromagnetic 56 in claim 5 or 6. 
[0027] In the magnetic disk drive, claim 8 of this invention prepared the conductive layer between said housing 1 1 and 
12 and said circuit boards 15 while forming the circuit board 15 which carried the control circuit in the inner surface of 
said housing 1 1 and 12. 

[0028] In claim 8, as for claim 9 of this invention, said conductive layer consisted of copper ingredients. In claim 8 or 
9, as for claim 10 of this invention, housing 1 1 and 12 consisted of ferromagnetics. 

[0029] In the magnetic disk drive, claim 1 1 of this invention formed the conductive metal material 50 and 51 between 
said magnetic disks 28 and said circuit boards 15 while forming the circuit board 15 which carried the control circuit in 
the inner surface of said housing 1 1 and 12. 

[0030] Claim 12 of this invention is characterized by supporting said metal material 50 and 51 with the components 
carried in said circuit board 15 in claim 1 1 . 

[003 1] In claim 11 or 12, claim 13 of this invention supports said metal material 50 and 51 by said impact buffer 
member 54 while forming the impact buffer member 54 for inhibiting the splash of said magnetic disk 28 to said circuit 
board 15. 

[0032] In claim 1 1, 12, or 13, said magnetic head 4 was constituted so that said magnetic disk 28 might be contacted 
and record/playback might be performed, and claim 14 of this invention formed the protection-against-dust member 6 
which eliminates the dust of the 28th page of said magnetic disk. 

[0033] In the magnetic disk drive, said magnetic head 4 was constituted so that said magnetic disk 28 might be 
contacted and record/playback might be performed, and claim 1 5 of this invention formed the protection-against-dust 
member 6 which eliminates the dust of the 28th page of said magnetic disk. 

[0034] Said protection-against-dust member 6 has been arranged so that claim 16 of this invention may contact aslant 
to the 28th page of said magnetic disk in claim 15. 



[0035] ' 

[Function] In claim 1 of this invention, housing was constituted from a ferromagnetic, external magnetic field-proof 
nature has been improved, with external magnetic field shielding, lowering of the property of the magnetic head was 
prevented and data missing of a magnetic disk was prevented. 

[0036] Equipment weight was lightweight-ized in claim 5 of this invention, having constituted housing from a 
hghtweight non-magnetic material, having prepared the ferromagnetic in housing, and realizing external magnetic field 
shielding. 

[0037] In claim 8 of this invention, since the circuit board 15 is not formed out of equipment by preparing the circuit 
board which carries a control circuit in the free space of the wall surface of housing, the height of equipment including 
the circuit board 15 can be made small, and it can store in a predetermined form factor. Since the conductive layer was 
prepared between housing and the circuit board even if such, external electromagnetic shielding is realizable. 
[0038] In claim 1 1 of this invention, since the circuit board 15 is not formed out of equipment by preparing the circuit 
board which carries a control circuit in the free space of the wall surface of housing, the height of equipment including 
the circuit board 15 can be made small, and it can store in a predetermined form factor. Even if such, the property of the 
magnetic head is not influenced by the noise generated from the circuit board. 

[0039] In claim 15 of this invention, since the protection -against-dust member 6 which eliminates the dust of a 

magnetic-disk side for a contact recording method very much was formed, it can prevent that the engine performance 

of contact record falls with dust. 

[0040] 

[Example] 

(a) For the explanatory view 2 of a magnetic disk drive, the perspective view at the time of disconnection of the one 
example magnetic disk drive of this invention and drawing 3 are [ the sectional view of the one example magnetic disk 
drive of this invention and drawing 5 of the perspective view by tiie side of the base of drawing 2 and drawing 4 ] the 
important section sectional views of drawing 4 . 

[0041] In the configuration of the magnetic disk drive of drawing 2 and drawing 3 , the base 1 1 is the bottom plate of 
housing (disk enclosure) of a magnetic disk drive, and it consists of ferromagnetics, such as a griddle and a permalloy, 
in order to shield an external magnetic field. Except for the spindle 2 mentioned later and the part of an actuator 3, 
flexible printed circuit board (circuit board) 15a is prepared in the base of this base 11. LSI (control circuit) 16 is carried 
in this printed circuit board 1 5a. 

[0042] As shown in drawing 3 , the viscoelasticity material 54 mentioned later is formed in this printed circuit board 
15a, and two or more these viscoelasticity material 54 is formed in it near the periphery section of a magnetic disk 28. 
Furthermore, on this viscoelasticity material 54, in order to perform electric shielding, the shielding material 51 which 
consists of copper conductive good metal plates is formed, aad the ferromagnetic 53 for performing field shielding of 
the magnetic head 4 is further formed corresponding to the location of the magnetic head 4. 

[0043] Moreover, the magnetic circuit 14 and the actuator 3 are formed in the right end of this base 11, and the contact 
mold magnetic head (assembly) 4 explained to the arm 34 attached in the actuator 3 by drawing 6 thru/or drawing 9 is 
formed in it. The flexible cable 36 which formed the head IC connected with the magnetic head 4 by lead wire is 
attached in the side face of this actuator 3, and the other end of this flexible cable 36 is fixed and connected to said 
printed circuit board 15a. 

[0044] Furthermore, the spindle 2 which rotates a magnetic disk 28 is formed in the center of the base 11, and the 
magnetic disk 28 of the diameter of 1 .8 inch is attached in a spindle 2. The protection-against-dust member 6 for 
preventing that the dust on a magnetic disk 28 reaches at the head of the magnetic head 4 is formed in the magnetic 
disk 28. 

[0045] Covering 12 is an arm top cover of the wrap aforementioned housing about the base 1 1 , and it consists of 
ferromagnetics, such as a griddle and a permalloy, in order to shield an external magnetic field. Printed circuit board 
(circuit board) 15b which consists of the flexible printed circuit boards is prepared in the base of this covering 12. This 
printed circuit board 15b is connected with printed circuit board 15a of the base 1 1 by connection section 15c, and 
carries LSI (control circuit) which is not illustrated. 

[0046] On this printed circuit board 15b, the viscoelasticity material 54 mentioned later is formed and two or more 
these viscoelasticity material 54 is formed near the periphery section of a magnetic disk 28. Furthermore, on this 
viscoelasticity material 54, in order to perform electric shielding, the shielding material 50 which consists of copper 
conductive good metal plates is formed, and the ferromagnetics 52 for performing field shielding of the magnetic head 
4 (for example, a griddle, a permalloy, a ferrite, etc.) are further formed corresponding to the location of the magnetic 
head 4. 

[0047] Furthermore, the connector 17 connected with printed circuit board 15b is formed in the edge of covering 12, 
and this connector 17 connects with a computer etc. electrically. 



[0048] For die length, 3.37 inches (85.6mni) and width of face are [ 2.13 inches (54mm) and height ] 0.41 inches 
(10.5mm), and the magnitude of this magnetic disk drive is the micro disk unit of the magnitude of Ae size of a credit 
card. 

[0049] The sectional view of drawing 4 and drawing 5 shows the cross section of the completion object of the magnetic 
disk drive which covered the base 1 1 with covering 12 in drawing 2 , and Shafts 13a and 13b constitute the fixed pivot 
point of a spindle 2 and an actuator 3 respectively, the soffit of these shafts 13a and 13b the base 1 1 - for example, 
the degree of ** -- inserting in - it is fixed and conclusion immobilization of the upper bed is carried out with covering 
12 and a screw 17. 

[0050] The magnetic disk 28 of two sheets is held in one shaft 13a, and the spindle 2 rotated at high speed (for 
example, 3600rpm) is assembled. The magnetic head 4 is held in shaft 13b of another side, and the actuator 4 which 
moves and positions the magnetic head 4 on the object truck on a magnetic disk 28 is assembled. 
[0051] The flexible printed circuit board 15 in which LSI (a servo control circuit, a DCM control circuit, a read/write 
control circuit, interface control circuit, etc.)16 was mounted is formed in the inner surface of this base 1 1 and covering 
12. This printed circuit board 15 is connected with the connector 17 held with the base 1 1 and covering 12, and a 
magnetic disk drive functions as storage of an external instrument by connecting a connector 17 with tiie receptacle 
side connector of an external instrument (for example, note type personal computer). 

[0052] A spindle 2 is in spindle structure about equal, the DCM (DC motor) hub, i.e., Rota yoke outer diameter, to the 
bore of a magnetic disk 28. 21 is a stator, it is prepared in the perimeter of shaft 13a, and silicon steel is formed in piles. 
This stator 21 is being fixed to shaft 13a by adhesion. 22 is a copper-wire coil and is wound around the stator 21, Line 
22a pulled out from this copper-wire coil 22 is soldered with the terminal on printed circuit board 15a, and supplies the 
actuation current of a spindle 2. 

[0053] 23a is a rear bearing, 23b is a top bearing, and 24 is a spacer and holds spacing of rear bearing 23a and top 
bearing 23b. As for rear bearing 23a and top bearing 23b, adhesion immobilization of the inner ring of spiral wound 
gasket is carried out at shaft 13a. 25 is a hub, it was formed with iron material and the inner circumference of a hub 25 
is pasted up on the outer ring of spiral wound gasket of rear bearing 23a and top bearing 23b. 

[0054] Moreover, the magnet 26 has pasted the stator 21 and this alignment in the location which opposes the stator 21 
of a hub 25. This stator 21 and the magnet 26 of a hub 25 form a magnetic circuit. Therefore, driving force occurs all 
over said magnetic circuit, and a hub 25 is made to rotate by energizing by turns in a coil 22. 

[0055] Between flange section 25a of this hub 25, and the spring ring 27, two magnetic disks 28 are inserted through 
spacing ring 29a and ring 29b. By fixing and compressing this spring ring 27 into a hub 25 with a screw 20, 
compressive force acts between flange section 25a of a hub 25, and the spring ring 27, and the magnetic disk 28 of two 
sheets and the spacing rings 29a and 29b are fixed to it. 

[0056] Next, if an actuator 3 is explained, 3 1 a is a rear bearing, 3 lb is a top bearing, and 32 will be a spacer and will 
hold spacing of rear bearing 31a and top bearing 3 lb. As for rear bearing 31a and top bearing 3 lb, adhesion 
immobilization of the inner ring of spiral wound gasket is carried out at shaft 13b. 

[0057] 33 is an aluminum block and the inner circumference section of block 33 is pasted up on the outer ring of spiral 
wound gasket of rear bearing 31a and top bearing 31b. Two flange section 33a is prepared in one edge of block 33, and 
a total of every the 1 four arms 34 is being fixed to each field of this flange section 33a by adhesion. 
[0058] At the head of each arm 34, adhesion immobilization of the magnetic head 4 is carried out. This magnetic head 
4 has opposed on the front face of the magnetic disk 28 with which each faces. The coil 35 is being fixed to flange 
section 33a of block 33, and a reverse side face by resin molding. The magnetic circuit 14 constituted with the magnet 
and the iron-material yoke is established in the base 11. Said coil 35 is held all over the magnetic opening of a magnetic 
circuit 14. 

[0059] Said coil 35 is connected with the terminal of printed circuit board 15a through the flat cable 36 formed in the 
side face of the aluminum block 33 of said actuator 3. Therefore, if a current flows in a coil 35, driving force will occur 
in a coil 35 and, thereby, an actuator 3 will rotate the surroundings of shaft 13b. According to the truck position signal 
which the magnetic head 4 reads, the servo control circuit mounted in printed circuit board 15a controls the current 
energized in a coil 35, and the magnetic head 4 is moved and positioned to the object truck on a magnetic disk 28. 
[0060] Next, the magnetic head of an above-mentioned magnetic disk drive is explained. The exploded view of a 
magnetic-head assembly [ in / in drawing 6 / drawing 2 ], the block diagram of a head chip [ in / in drawing 7 / drawing 
6 ], the block diagram of a flexible base material [ in / in drawing 8 / drawing 6 ], and drawing 9 are the sectional views 
of the magnetic-head assembly of drawing 6 . 

[0061] As shown in drawing 6 , the magnetic-head assembly 4 consists of head chip 4a and flexible base material 4b 
which supports this and has flexibility. Head chip 4a is formed of a thin film process, 0.42mm and die-length 1 are the 
magnitude which is 0.04mm, width of face W is lOOmg or less, and 0.8mm and thickness mention weight later in 
drawing 7 . On the other hand, 0.42mm and die-length L are the magnitude 10,7mm and whose thickness are 0.05mm, 



and width of face W mentions flexible base material 4b later in drawing 8 . 

[0062] In drawing 7 , head chip 4a is a probe mold vertical-magnetic-recording head, and constitutes the low magnetic- 
reluctance path from the pole (main pole) 43, the yoke 44, a core 45, a return stud 46, and a return yoke 47. Moreover, 
the high magnetic-reluctance opening is formed between the pole 43 and the return yoke 47. The contact pad 49 which 
consisted of hard ingredients is formed in the part of the pole 43. The spiral coil 17 is formed in the perimeter of a core 
45. It connected with this coil 17 and the connection terminals 41 and 42 of the couple formed withgold (Au) are 
exposed. These are formed of the laminating of a thin film in an insulating layer. 

[0063] As shown in drawing 7 (B), to the magnetic disk 28 for vertical magnetic recordings of a bilayer, the hard 
contact pad 49 contacts and record/playback actuation by this head 4a performs record/playback. And the magnetism 
from the pole 43 is distributed between the pole 43 and the return yoke 47 from the lower layer of a magnetic disk 28, it 
is magnetized only directly under the pole 43 of return and a magnetic disk 28, and vertical recording of a contact mold 
is performed. 

[0064] In order that the hard contact pad 49 of an ingredient may contact a magnetic disk 28 by head chip 4a at this 
time, even if it carries out contact record, it is few, and wear of head chip 4a carries out contact record, and the high 
density record of it is attained at stability. 

[0065] Here, this head chip 4a is formed of the laminating of a thin film, and to the field of a magnetic disk 28, the 
direction of a laminating of a thin film is perpendicularly carried out, as the arrow head of drawing shows. The low 
magnetic-reluctance path containing a magnetic pole 43, a coil 48, and terminals 41 and 41 are formed, and since this 
head chip 4a has not prepared the lead part, as drawing 6 explained, it is made very small. Therefore, it compares with 
the thing of JP,3-178017,A and is made to 1/20 of magnitude. 

[0066] Next, flexible base material 4b which supports this head chip 4a forms the insulating layers 4-2, such as 
insulating resin, on the metal plate 4-1 with the flexibility of stainless steel etc., as shown in drawing 8 . And the lead 
pattern 4-3 and 4-4 are formed with conductive metallic materials, such as copper, on this insulating layer 4-2. 
Furthermore, it comes to prepare the lead pattern 4-3 and the insulating protective layer 4-5 which prepared a hole 
which the ends of 4-4 expose the lead pattern 4-3 and on 4-4. 

[0067] Furthermore, the bump section 4-6 by gold etc. and 4-7 are prepared in the end (a part for a connection with 
head chip 4a) of the lead pattem 4-3 and the exposed part of 4-4. And a part for a connection with the arm 34 of 
flexible base material 4b is made into the base 4-10 (also refer to drawing 6 ) of a big area in order to enlarge 
connection resilience with an arm 34. 

[0068] As shown in drawing 9 , in order to assemble this magnetic-head assembly, insulating adhesives are applied to 
tiie bump section 4-6 of flexible base material 4b of drawing 8 , and the perimeter of 4-7, next alignment of the 
terminals 41 and 42 of head chip 4a is carried out to the bimip section 4-6 of flexible base material 4b, and 4-7. And the 
terminals 41 and 42 of head chip 4a are put and stuck to the bump section 4-6 of flexible base material 4b, and 4-7 by 
pressure. Thereby, since the bump section 4-6 of flexible base material 4b and 4-7 have projected, the terminals 41 and 
42 of head chip 4a, and the bump section 4-6 of flexible base material 4b and 4-7 flow, and, as for the other part, head 
chip 4a is fixed to flexible base material 4b by adhesives. Thus, if the bump section 4-6 and 4-7 are prepared in flexible 
base material 4b, detailed chip 4a about 0.5mm width of face is made as for electrical installation to flexible base 
material 4a, and it can fix to it. 

[0069] Moreover, lead wire 37 is connected to the lead pattem 4-3 of flexible base material 4b, and the arm side edge 
section of 4-4, and a magnetic-head assembly is completed. 

[0070] And adhesives are applied to the base 4-10 where the area of the protective layer 4-5 of flexible base material 4b 
is large, and it attaches and fixes to an arm 34. This lead wire 37 is connected to the flat cable 36 explained by drawing 
2 and drawing 3 . 

[0071] Thus, only the head chip 4a which has the low magnetic-reluctance path and coil which contain a magnetic pole 
for the flexible magnetic head which formed the lead part on the wafer conventionally at one, and a terminal is formed 
on a wafer, and not a wafer but in order to form separately, head chip 4a formed with a wafer increases a lead part 
substantially. For this reason, the head chips obtained with one wafer increase in number, for example, the head chip of 
the number of a conventional number of 10 times or more can be obtained, this magnetic-head assembly can be offered 
cheaply, and the magnetic disk drive of a vertical magnetic recording can be offered cheaply. 

(b) Explanation of the 1st example [0072] For the face layout of the printed circuit board of drawing 10 , and drawing 
12 , assembly drawing of drawing 10 and drawing 13 are [ drawing 10 / the exploded view of the magnetic disk drive 
of the 1st example of this invention, and drawing 1 1 / the impact relaxation actuation explanatory view of the magnetic 
disk of the magnetic disk drive of drawing 10 and drawing 15 of the fragmentary sectional view of the magnetic disk 
drive of drawing 10 and drawing 14 ] the explanatory views of external magnetic field shielding actuation of the 
magnetic disk drive of drawing 10 . 

[0073] In drawing 10 and drawing 1 1 , as it is indicated in drawing 1 1 as the base 1 1 formed of press working of sheet 



metal of a ferromagnetic, and covering 12, the printed circuit boards 15a and 15b connected by connection section 15c 
are prepared. Printed circuit board 1 5a prepared in this base 1 1 is formed in the configuration except the part which 
prepares the part and the ferromagnetics 52 and 53 mentioned later of a spindle 2, a magnetic circuit 14, and an actuator 

[0074] Moreover, printed circuit board 15b prepared in covering 12 is similarly formed in the configuration except the 
parts of a spindle'2, a magnet 14, and an actuator 3. And both the printed circuit boards 1 5a and 1 5b are formed in one 
at the configuration connected by connection section 15c, and both the printed circuit boards 15a and 15b are 
electrically connected by the electric circuit pattern of connection section 15c. 

[0075] Read/write control circuit (LSI) 16a which is the control circuit of an analog system, servo control circuit (LSI) 
16b which controls a spindle 2 and an actuator 3, and data strange demodulator circuit (LSI) 16c which performs the 
strange recovery of lead data / light data are prepared in printed circuit board 1 5a prepared in the base 11. 
[0076] On the other hand, microprocessor 16d which is the control circuit of a digital system, interface control circuit 
16e, R0M16f, and RAM16g are prepared in printed circuit board 15b prepared in covering 12. Having done in this 
way establishes the control circuit of an analog system in printed circuit board 15a by the side of the base 1 1, in order 
to shorten the signal path of an analog signal, since a spindle 2, an actuator 3, and the components controlled by the 
analog signal of the magnetic head 4 are attached in a base 1 1 side. 

[0077] The impact buffer member 54 for inhibiting the splash of the magnetic disk 28 by the extemal impact is formed 
in these printed circuit boards 15a and 15b. It consists of elastic members which have viscosity, for example, a 
fluororubber, its isobutylene isoprene rubber, etc. are desirable, and since this impact buffer member 54 does not have 
viscosity, silicone rubber's is not desirable. 

[0078] This impact buffer member 54 is formed in the part except LSI16 and the circuit pattern of printed circuit boards 
15a and 15b. For example, three impact buffer members 54a, 54b, and 54c are formed in printed circuit board 15a 
focusing on the spindle 2, and six impact buffer members 54d, 54e, 54f, 54g, and 54h are formed in printed circuit 
board 15b focusing on the spindle part. 

[0079] Moreover, it is necessary to make it the height of the impact buffer member 54 become higher than the greatest 
height of LSI16 mounted in printed circuit boards 15a and 15b, as shown in drawing 13 . In this example, it is made 
higher 0.25mm than the height of LSI16. 

[0080] Furthermore, a connector 1 7 is connected to the edge at printed circuit board 1 5b. Thus, the formed printed 
circuit boards 15a, 15b, and 15c of one are attached in the base 1 1 and covering 12 as shown in drawing 10 and 
drawing 1 1 . That is, printed circuit board 1 5b is' attached in the base of the base 1 1 for printed circuit board 1 5a by 
adhesion etc. on the base of covering 12. 

[0081] Next, ferromagnetics 52 and 53 are formed in the base 1 1 and the motion space of the magnetic head 4 of 
covering 12. About the reason for having formed these ferromagnetics 52 and 53, it mentions later. 
[0082] And the shielding members 50 and 51 are formed on these printed circuit boards 15b [ 15a and ] 54, i.e., an 
impact buffer member. These shielding members 50 and 51 are formed with a copper conductive good metal plate, and 
are about 0.2mm in thickness. The shielding members 50 and 51 are formed in order to shield the magnetic head 4 from 
the electrical noise generated from LSI16 or a circuit pattern. For this reason, as shown in drawing 10 and drawing 12 , 
the configuration of these shielding members 50 and 51 is formed so that LSI16 leading to a noise may be covered. 
[0083] Thus, the protection-against-dust member 6 which mentions the spindle 4 which attached installation and a 
magnetic disk 28 for the actuator 3 which attached the magnetic head 4 in the formed base 1 1 later after attaching 
installation and a magnet 14 is attached. And the flat cable 36 of an actuator 4 is fixed to printed circuit board 15a, and 
electrical installation is performed, and an actuator 3 and a spindle 2 are electrically ******(ed) to printed circuit board 

15a. ■ ■ A 

[0084] And it bends in the part of connection section 1 5c of a printed circuit board 1 5, and covering 1 2 is repeated at 
the base 1 1 , and covering 12 is fixed to the base 1 1 with a screw etc., and it completes. 

[0085] Thus, as the constituted magnetic disk drive is shown in drawing 13 , the height which printed circuit boards 
15a and 15b are attached in the field of housing of a ferromagnetic with thin 0.5mm thickness extent (base 11, covering 
12), and a control circuit LSI 16 is mounted in these printed circuit boards 15a and 15b, and contains a printed circuit 
board and LSI is about 1.75mm. 

[0086] On the other hand, similarly, impact buffer members [ which are prepared in printed circuit boards 15a and 15b / 
54a-54h ] height is about 2.0mm from a housing inner surface, and is higher than the height of LSI about 0.25nmi. 
Furthermore, the electric shielding material 50 and 51 with a thickness of about 0.2mm is formed on these impact 
buffer members 54a-54h. The distance from this electric shielding material 50 and 51 to a magnetic disk 28 is about 
0.3mm. 

[0087] First, if the impact buffer member 54 is explained and the impact buffer member 54 will not be formed, in the 
magnetic disk drive removed to the computer exterior, there is a possibihty of dropping a magnetic disk drive to the 



floor etc. accidentally. In this case, there is a possibility that the external impact beyond 300G may start in a magnetic 
disk drive. It will be at most about 2.0mm, and if such an external impact starts, by the shake of a magnetic disk 28, the 
distance of a magnetic disk 28 and housing has a large variation rate in the outermost periphery of a magnetic disk 28, 
it will collide with housing and a magnetic disk 28 will damage it. 

[0088] Similarly, when a circuit part is prepared in housing, the distance of a magnetic disk 28 and circuit parts, such as 
LSI, becomes smaller, the danger of breakage on a magnetic disk 28 is more large, and a possibility of breaking an 
intemal circuitry also has it. 

[0089] Then, the impact buffer member 54 is formed in housing, and the shake of a magnetic disk 28 was inhibited. At 
this time, the viscosity other than elasticity is required as a property of the impact buffer member 54. Only with 
elasticity, repulsive force occurs and the property cannot absorb the shake of a magnetic disk 28. On the other hand, if 
viscosity is given, the force [ magnetic disk / 28 ] of a shake can be absorbed and a variation rate can be inhibited. 
[0090] In this case, when a circuit is prepared in housing, it is necessary to make the height of the impact buffer 
member 54 higher than the height of passive circuit elements. That is, before contacting the impact buffer member 54, 
when a magnetic disk 28 contacts passive circuit elements by the external, impact, it is because there is a possibility that 
a magnetic disk 28 may crash into passive circuit elements, and may damage a magnetic disk 28, and is because the 
meaning which formed the impact buffer member 54 is lost. 

[0091] Moreover, as shown in drawing 14 , since the variation rate of a magnetic disk 28 serves as max by the 
outermost periphery of a magnetic disk 28, it is desirable [ a variation rate ] to form the impact buffer member 54 near 
the outermost periphery of a magnetic disk 28. 

[0092] Furthermore, considering the external impact from all directions, as shown in drawing 14 , it is desirable to form 
the impact buffer member 54 in the location of three or more different directions focusing on a spindle 2 to a magnetic 
disk 28. At this point, the impact buffer members 54a, 54b, and 54c are formed in the location of three different 
directions focusing on the spindle 2 at the base 1 1 side in the example of drawing 1 1 and drawing 12 . Moreover, in the 
covering 12 side, although the impact buffer members 54d, 54e, and 54h are formed in the location of three different 
directions focusing on a spindle 2, two impact buffer members 54f and 54g are formed. These two impact buffer 
members 54f and 54g have the duty which supports the above-mentioned electric shielding member 50 other than the 
effectiveness of a buffer of an impact at the end. 

[0093] Next, housing (base 11, covering 12) consisted of ferromagnetics for protecting record magnetization of a 
magnetic disk 28, and record/playback actuation of the magnetic head 4 from the above-mentioned external magnetic 
field. That is, an extemal magnetic field carries out magnetization of the head part of the magnetic head 4, and causes a 
data error at the time of record/playback. Then, what is necessary is just to prepare fundamentally, the ferromagnetic 
which shields an extemal magnetic field in the movable range of the magnetic head 4, as shown in drawing 15 . 
[0094] However, by the vertical recording method, the magnetization direction of a magnetic disk 28 is the thickness 
direction of a magnetic disk 28, and since the thickness of the equipment of the thickness direction of a magnetic disk 
28 is thin, there is a possibility of changing the magnetization direction of a magnetic disk 28, by the extemal magnetic 
field. For this reason, a magnetic disk 28 also needs to carry out field shielding, and the housing itself constitutes it 
from a ferromagnetic. 

[0095] If this ferromagnetic is compared with aluminum etc., it thickens thickness of housing since it is heavy, and a 
shielding effect is heightened, it gains in the weight of the magnetic disk drive itself, and is not desirable. For this 
reason, it prevented that make thickness of housing which consists of ferromagnetics into the thickness (for example, 
about 0.5mm) of extent by which a magnetic disk 28 is not influenced, formed ferromagnetics 52 and 53 in the part of 
the magnetic head 4 which is easy to be influenced of an extemal magnetic field further, and gave a field shielding 
effect enough to it, and the weight of a magnetic disk drive became heavy. 

[0096] Next, an electric noise generates having formed the electric shielding material 50 and 51 on LSI 16 of printed 
circuit boards 15a and 15b from the terminal of LSI 16, or the circuit pattem of printed circuit boards 15a and 15b. By 
this noise, record/playback actuation of the magnetic head 4 is influenced, and causes a data error. Since signal 
frequency turns into high frequency especially according to improvement in recording density in recent years, it is easy 
to generate a noise. 

[0097] Then, the magnetic head 4 was shielded from the electric noise generated from LSI 16 grade by forming the 
electric shielding members 50 and 51 on LSI 16 on this printed circuit board 15a and 15b. 
[0098] In this case, considering said extemal impact, as for a magnetic disk 28, absorption of an impact will be 
performed by the impact buffer member 54 through the electric shielding material 50 and 51 . That is, a magnetic disk 
28 will collide with tihe shielding material 50 and 5 1 which is a metaled foil, and can consider that a blemish is attached 
to a magnetic disk 28 by the collision between metals. Then, as shielding material 50 and 51, resin, for example, a 
polyimide resin layer, is prepared in the magnetic-disk 28 side of said copper foil, the direct collision with a magnetic 
disk 28 and the shielding material 50 and 51 is prevented using the resihency of this polyimide resin layer, and 



generating of the blemish of this magnetic disk 28 is prevented. 

[00951] Moreover, it is good to prepare a polyimide resin layer also in the printed circuit board 15a [ of the shielding 
' material 50 and 51 ], and 15b side. With the variation rate by the extemal impact of a magnetic disk 28, the electric 
shielding material 50 and 51 is the part in which neither the impact buffer member 54 nor LSI16 is formed, and this 
reason has a possibility of contacting the immediate printing circuit plates 15a and 15b. For this reason, even if it 
prepares an insulating polyimide resin layer and the electric shielding material 50 and 51 contacts the printed circuit 
board 15a [ of the electric shielding material 50 and 51 ], and 15b side at printed circuit boards 15a and 15b, it can 
prevent having an adverse effect on a circuit side. Moreover, the duty which prevents the rust of the copper which is 
easy to rust the electric shielding material 50 and 5 1 which is copper for a wrap reason also achieves these resin layer. 
[0100] Thus, by forming the impact buffer member 54 in housing, the variation rate by the extemal impact of a 
magnetic disk 28 can be inhibited, and breakage on the magnetic disk to an extemal impact can be prevented. 
[0101] Moreover, a magnetic disk 28 and the magnetic head 4 can be protected from an extemal magnetic field by 
constituting housing 1 1 and 12 from a ferromagnetic. At this time, the increment in weight of a magnetic disk drive can 
be made into the minimum by making thickness of the ferromagnetic of housing into the minimum by forming still 
more nearly another ferromagnetics 52 and 53 in the most influential magnetic head 4. 

[0102] Furthermore, since the printed circuit board which mounted the control circuit in housing was built in, the 
height of a magnetic disk drive including a printed circuit board can be made small. 

[0103] Even if it builds in this printed circuit board in housing, the magnetic head 4 can be protected from the electric 
noise generated from a printed circuit board by forming the electric shielding members 50 and 51. 

(c) Explanation of the 2nd example [0104] Drawing 16 is the important section sectional view of the magnetic disk 
drive in which the 2nd example of this invention is shown. In this example, as shown in drawing 16 in addition to the 
1st example, it is the point of having prepared electromagnetic shielding layer 55a between the base 1 1 and printed 
circuit board 15a, and having prepared electromagnetic shielding layer 55b in it between covering 12 and printed circuit 
board 15b. 

[0105] By the leakage noise, LSI16 on printed circuit board 15a in a magnetic disk drive and 15b will malfunction, or 
this reason will become the cause by which a noise causes a paste and a data error in playback data and record data, if 
the computer having a magnetic disk drive etc. is placed near [ powerful television of a leakage electric wave etc. ]. 
[0106] For this reason, trespass of an extemal electromagnetic wave noise is prevented by forming said electromagnetic 
shielding layers 55a and 55b. As these electromagnetic shielding layers 55a and 55b, copper conductive good metal 
material is suitable. Moreover, the electromagnetic shielding layers 55a and 55b do not make the guide peg of LSI 
mounted in printed circuit boards 15a and 15b etc. short-circuit, if the insulating layer is prepared in the printed circuit 
board 15a and 15b side at least at metal material, such as copper. 

[0107] If an insulating layer is prepared in a base [ of these electromagnetic shielding layers 55a and 55b ] 1 1, or 
covering 12 side, it will be useful to prevention of the rust of the copper which is an electromagnetic shielding layer. 
[0108] Moreover, if electromagnetic shielding layers, such as a coppering layer, are prepared in the magnetic-head 4 
side of the ferromagnetics 52 and 53 prepared in the movable range of the magnetic head 4 explained by drawing 10 
thru/or drawing 13 , the magnetic head 4 can also be protected from an extemal electric-wave noise. 

(d) Explanation of the 3rd example [0109] Drawing 17 is the important section sectional view of the 3rd example 
magnetic disk drive of this invention. The configuration of this example constitutes base IT and covering 12' from non- 
magnetic metal material, such as aluminum, in the magnetic disk drive of the 1st example, base 1 V and constituting 
housing of covering 12' from aluminum contribute to lightweight-ization of a magnetic disk drive - in addition, since it 
is easy to process aluminum, it becomes easy to manufacture [ of base 1 1* and covering 12' ] it. 

[0110] In this example, ferromagnetic member 56a with a thickness [, such as iron and a permalloy, ] of about 0.25mm 
has been arranged to base 11', and printed circuit board 15a is prepared on it at it. Similarly, ferromagnetic member 56b 
with a thickness [, such as iron and a permalloy, ] of about 0.25mm has been arranged to covering 12', and printed 
circuit board 15b is prepared on it at it. Thereby, field shielding from an extemal magnetic field can be performed like 
said 1st example. 

[0111] Moreover, also in this example, the impact buffer member 54 is formed in printed circuit boards 15a and 15b, 
and the shock-proof improvement of ckawing is in them. Furthermore, an extemal electromagnetic wave can be 
shielded by preparing electromagnetic shielding layers, such as a coppering layer, on said ferromagnetic member 56a 
and 56b. 

[0112] In addition, field shielding to the magnetic head 4 is attained by forming the ferromagnetic member 56 in the 
motion space of the magnetic head 4 similarly. In this case, the thickness of the ferromagnetic member 56 prepared in 
the movable range of the magnetic head 4 is good to make it thicker than the thickness of the ferromagnetic members 
56a and 56b prepared in the printed circuit board bottom. 

(e) Explanation of the 4th example [0113] Drawing 18 is the important section sectional view of the 4th example 



magnetic disk drive of this invention. In addition to the 3rd example, this example shielded the magnetic head 4 from 
^the electric noise generated from LSI16 grade by forming the electric shielding members 50 and 51 on LSI16 on 
printed circuit board 15a and 15b. 

[01 14] In this case, like said example, considering an external impact, as shielding material 50 and 51, resin 57, for 
example, a polyimide resin layer, is formed in the magnetic-disk 28 side of the shielding material 50 and 51 of said 
copper foil, the direct colHsion with a magnetic disk 28 and the shielding material 50 and 51 is prevented using the 
resiliency of this polyimide resin layer 57, and generating of the blemish of this magnetic disk 28 is prevented. 
[0115] Moreover, it is good to form the polyimide resin layer 58 also in the printed circuit board 15a [ of the shielding 
material 50 and 51 ], and 1 5b side. With the variation rate by the extemal impact of a magnetic disk 28, the electric 
shielding material 50 and 51 is the part in which neither the impact buffer member 54 nor LSI 16 is formed, and this 
reason has a possibility of contacting the immediate printing circuit plates 15a and 15b. For this reason, even if it forms 
the insulating polyimide resin layer 58 and the electric shielding material 50 and 51 contacts the printed circuit board 
15a [ of the electric shielding material 50 and 51 ], and 15b side at printed circuit boards 15a and 15b, it can prevent 
having an adverse effect on a circuit side. Moreover, the duty which prevents the rust of the copper which is easy to 
rust the electric shielding material 50 and 51 which is copper for a wrap reason also achieves these resin layer. 
[0116] Moreover, also in this example, the impact buffer member 54 is formed in printed circuit boards 15a and 15b, 
and the shock-proof improvement of drawing is in them. 

(f) Explanation of the 5th example [0117] Drawing 19 is the block diagram of the 5th example magnetic disk drive of 
this invention, and shows the appearance of a magnetic disk drive. 

[0118] In this example, the impact buffer member 54-1 is formed for the impact buffer member 54 in the exterior of 
housing 1 r and 12* like the 1st above-mentioned example housing IT and instead of preparing in the interior of 12*. 
[0119] That is, as shown in drawing 19 (B), a hollow 1 1-1 is established in the side face of base 1 1\ and the impact 
buffer member 54-1 is formed there. Similarly, also to covering 12', a hollow 12-1 is established in the side face of 
covering 12', and the impact buffer member 54-1 is formed there. As for this impact buffer member 54-1, it is desirable 
like the 1st above-mentioned example that it is viscoelasticity material, and a fluororubber etc. is suitable for it. 
[0120] If it does in this way, the impact concerning the whole side face of the magnetic disk drive when falling a 
magnetic disk drive can be eased. For this reason, the variation rate of a magnetic disk 28 by the impact from an 
equipment side face can be inhibited, and breakage on a magnetic disk 28 and the magnetic head 4 can be prevented. 

(g) Explanation of the 6th example [0121] Drawing 20 is the block diagram of the 6th example magnetic disk drive of 
this invention, and shows the appearance of a magnetic disk drive. 

[0122] In this example, in the 5th above-mentioned example, as shown in drawing 20 (B), the impact buffer member 
54-1 is formed also in the ends side of base 1 V and covering 12', 

[0123] That is, as shown in drawing 20 (B), a hollow 1 1-1 is established in the side face of base 11', and the impact 
buffer member 54-1 is formed among the both ends of base IT. Similarly, also to covering 12', a hollow 12-1 is 
established in the side face of covering 12', and the impact buffer member 54-1 is formed among the both ends of 
covering 12'. As for this impact buffer member 54-1, it is desirable like the 1st above-mentioned example that it is 
viscoelasticity material, and a fluororubber etc. is suitable for it. 

[0124] If it does in this way, the impact concerning the whole side- face end face of the magnetic disk drive when 
falling a magnetic disk drive can be eased. For this reason, the variation rate of a magnetic disk 28 by the impact from 
an equipment side face can be inhibited, and breakage on a magnetic disk 28 and the magnetic head 4 can be prevented. 
Furthermore, breakage of the spindle by this impact etc. can also be prevented [ of drawing ] from the upper and lower 
sides. 

(h) Explanation of the 7th example [0125] Drawing 21 is a perspective view for the 7th example of this invention, and 
drawing 22 is the sectional view of drawing 21 . 

[0126] If the contact (contact) recording method by which the above-mentioned magnetic head 4 and an above- 
mentioned magnetic disk 28 contact is taken, wear powder will be generated between a head 4 and a magnetic disk 28. 
With a revolution of a magnetic disk 28, this wear powder returns to a head 4, and it goes under it between a head 4 and 
a magnetic disk 28, it reduces record/reproducing characteristics of a head 4, and causes an error. 
[0127] For this reason, it is necessary to remove dust, such as this wear powder, from the 28th page of a magnetic disk. 
Then, the protection-against-dust member 6 is formed to the 28th page of each magnetic disk. 
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[Brief Description of the Drawings] 

[Drawing 1] It is principle drawing of this invention. 

[Drawing 2] It is the open perspective view of the one example magnetic disk drive of this invention. 

[Drawing 3] It is a perspective view by the side of the base of the magnetic disk drive of drawing 2 . 

[Drawing 4] It is the sectional view of the magnetic disk drive of drawing 2 . 

[Drawing 5] It is the important section sectional view of the magnetic disk drive of drawing 4 . 

[Drawing 6] It is the decomposition perspective view of the magnetic-head assembly of the magnetic disk drive of 

drawing 2 , 

[Drawing 7] It is the block diagram of the head chip of the magnetic-head assembly of drawing 6 . 

[Drawing 8] It is the block diagram of the flexible base material of the magnetic-head assembly of drawing 6 . 

[Drawing 9] It is the sectional view of the magnetic-head assembly of drawing 2 . 

[Drawing 10] It is the decomposition perspective view of the magnetic disk drive of the 1st example of this invention. 

[Drawing 11] It is the printed circuit board block diagram of the magnetic disk drive of drawing 10 . 

[Drawing 12] It is a plan at the time of disconnection of the magnetic disk drive of drawing 10 . 

[Drawing 13] It is the important section sectional view of the magnetic disk drive of drawing 10 . 

[Drawing 14] It is the arrangement location explanatory view of the impact buffer member of the magnetic disk drive 

of drawing 10 . 

[Drawing IS] It is the arrangement location explanatory view of the ferromagnetic member of the magnetic disk drive 
of drawing 10 . 

[Drawing 16] It is the important section sectional view of the 2nd example magnetic disk drive of this invention. 
[Drawing 17] It is the important section sectional view of the 3rd example magnetic disk drive of this invention. 
[Drawing 18] It is the important section sectional view of the 4th example magnetic disk drive of this invention. 
[Drawing 19] It is the external view of the 5th example magnetic disk drive of this invention. 
[Drawing 20] It is the external view of the 6th example magnetic disk drive of this invention. 
[Drawing 21] It is the important section perspective view of the 7th example magnetic disk drive of this invention. 
[Drawing 22] It is the important section sectional view of the 7th example magnetic disk drive of drawing 21 . 
[Description of Notations] 

2 Spindle 

3 Actuator 

4 Magnetic Head 

11 Base 

12 Covering 

28 Magnetic Disk 

54 54-1 Impact buffer member 



[Translation done.] 



